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aliforma, Berkeley) 
By R. A. STTRTON', R. H. TEDFORD?, anv M. O. WOODBURNE? 
ABSTRACT 

This report deseribes a new continental formation and vertebrate 
Tanna from the east shore of Lake Ngapakaldi, a salt pan in the central 
Tirari Desert lying between the Birdsville stoek route and the eastern 
shoreline of Lake Eyre in South Australia, The formation is a stream 
channel} of Triable, poorly sorted, pebble conglomerates, and shales eni 
into folded elaystonegs of the mid-Tertiary. Btadunna Formation. 


The mammals are mostly woodland kinds, inchiding koala-hke, and 
ringtail and brushy-tail possum-like arboreal forms. A dasyurid, two 
bandieoots, a wombat, two rat kangaroos, a protemmodont macropodid, 
and a diprotodontid are also present. Most ol the fossils are isolated 
teeth but there are several well preserved mandibles and numerous 
foot bones, Four isolated teeth qnestionably referred to the 
Monotremata are described, X uew genus of wombat and a new genus 
of koala ave proposed. 


Other fossils inelnde tish, chelonians, crocodile teeth, a lizard. jaw 
and foot bones of a large emulike bird. Associated with the vertebrate 
fossils «re impressions of Muealyplus leaves and evidence of other 
plants. 


The age of the formation: and Fossils is tentatively dated as 
Miocene, 


INTRODUCTION 

During the past ten vears a sequence of middle to late Cainozoie 
formations and vertebrate faunas bave been recognized by the South 
Australian Mnsemnu-University of Califorma Expeditions in the Pirari 
Desert of the Lake Myre regiou in Sonth Australia. A preliminary 
report on this sequence was presented by Stirton, Tedford and Miller 
in 961. The oldest mut is the rather widespread lacustrine Etadunna 
Formation (see Johus and Ladhrook, 1963) and its Ngapakaldi verte- 
brate faima which was tentatively dated as late Oligocene. Following 
1 Museum of Paleintology, Vniversity of California, Berkeley. | : 
2 Department of Vertebrate Paleontology, The Arerian Museum of Natural History, New York 
* Departuient of Geolosieal Seienees, University of California, Riverside. 
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deposition, the Etadunua and underlying Mesozole formations were 
moderately Tolded by su uplilt that is thought to have oeenrred along 
an anfielinal axis voughly paralleled by the Marree-Birdsville stock 
ronte east of Lake Eyre, 


Uplil't along the eastern margin of (he Lake Myre basin modified 
the deposttianal regime within the basti with the result that stren 
channel and floodplain sands, silts aud clays were giperimposed on 
fhe folded Mtndunna laensirine depasits. "he deposits of the new 
regime were recognized (Stirton, 'edferd, and Miller, 19610) as three 
F'ormational mails, the Mampnowordiu Sands, the Tirtri Formation, sud 
Ihe Watipird Sands whieh probably range m age from late Phocene 
through late Pleistocene respectively, Tt was formerly thought that 
the relatively long period between the depositie of the Utadunna 
Formation. and the Mnmpnwordn Sands was not represented by 
reeognizahle roek units or by fossil vertebrates Iu the Tirari Desert. 


Iividence of an edd. stream-chammel deposit. that falls within this 
interval was discovered by Paul P. Lawsan diaviug the ecarse ef Reld 
expdovation on the 1962 expedition. ‘These deposits, herem deseribed 
as fhe Wipajivi’ Formatian, were {he subject of a preliminary 
deseviption by ns in 1964. "Phe Wipajiri Formation contains a diverse 
verlebrate assemblage: designated as the lIntjinimpi? Pauna, Leaf 
impressions were Pound ii the shales of Lhe upper part ol the Wipiajiri 
Firmation,— Celleetion of the leat impressions was hindered by the 
faet that the damp shales enrled upon drying, They also were 
broken apart by the expansive action of salt erystals whieh l'ormed cn 
and between the laminae when exposed to the sun and air, We were 
able lo seenre a few impressions, however, and these, alone with 
earefen] sketehes (tig. 5) made at the outerep in the field, have been 
studied by Dr. Harry D. MaeGinntie, Research Assaciate al the Mnseuwn 
of Paleontology. Dr. MaeCinitie has kindly permitted us to use the 
Fellowing statement, sent to the semor author in the form of a letter 
dated February 19, 1965: 

"Me deaf fossils brought to me by Mr. Michacl Waodburie rnan the Mastiidinn lorulity 
be, VOLE on the east shore of Luke Nycepakuldi arr eleurly Hie impressions of some species 
OF Enueitiptis,  Nthengh Here is nep enough materi] on whieh do. formally deserilie a new 
species, Peau definitely say thut the ideutilieation is without question. 

Pe jinpressions are those of Janeculite fiteide leves, width 2. vem., Jeugth. 19 enm. 
(Crom the drawing neule at the site) midrib slender; secondiries vonerouz, thin, Mesnons, 
ansing at. angles OF 457, bronehing ind wnsetomosiug near the margin to Form s elneielerigLic 
minirfiial hem just within the margin; lertiary venation consisting of eleuated meshes, the 
grantes length of the meshes parallel to thr sxeeondsries,— The deaf is marked by uiniireins 
setora, selerophylaus dots which ire ually seen in the leaves of thy living species, 


TN Virani ane for a site aloye the eustern. side of Lake Nyspukaldi, mening 
watercourse or stream; approved by the State Nomeneliutore Committee of South Australia, 

8 Kuljemorpt. New faunal name from the Tiruri word meaning ‘many leaves; ipiproved 
hy dla State Nowenebkiture Committee of South Australis. 
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“Although it does nat serw eee | tu distinguish the living speeies of Eucaluptiis on 
the basis af their folinge alone, it may be profitable to eall attention to the resemblance of 
the fossil impressions to the lenves of several species of Tanerolate-leafed gums such us 
k. marginata Sith, F. longifolia Liuk, or E. propingaa Deane & Maiden." 
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Map of Tirari Desert, east of Lake Eyre, South Australia, Nofe position. of Lakes 
Neupakaldi, Puntawolona and Palanksrinna, 


Beginning about 1,200 teet north of Locality V5858 on the east. 
shore of Lake Neapakaldi (fig. 1), ferruginous conglomerates, sand- 
stones and dark grey claystones crop out in an area about 50 feet wide 
and 900 feet long which follows the northeast trend of the shoreline of 
the lake (fig. 2). At the south end of the outcrop, the deposits are 
Jost im the gypsiferous silts of the salt pan: to the north they are 
covered by Quaternary or Recent sand dines. The Wipagiri Formation 
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(Above.) Plan view of east shore of Lake Ngupakaldi between fossil sites V-5858 
and V-6213, 


(Below.) Cross-section constructed between measured seetious 1, 2 aud 4 of the above plan 
view, showing northward dip of Etadunna Formation. — Wipajiri Formation is channelled 
into the Etadunna al V-6213. 


occurs in a north-easterly trending stream channel which is eut down 
into the claystones of the Etadunna Formation. Although the relations 
hetween the two formations appear disconformable, a slight angular 
unconformity is indicated by low angle tilting of the Etadmmna Forma- 
tion (strike N. 30*E., dip 2°NW). There is, however, no evidence for 
or against the Wipajiri being involved in the tilting, because of the 
limited extent of the exposure and the nature of the contaet between 
the formations, 
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The Wipajiri Formation ean be subdivided into a basal coarse 
clastic portion overlain by finely laminated leat-bearing shales (fig. 12, 
b). The coarse elasties (units 3 and 5 of measured section 5 in 
Appeudix) contain the vertebrate remains, while the upper shales 
contain impressions of Mucalyptus leaves. The type locality of the 
formation is at UCMP Locality V6213 (fig. 12, A), 1,835 feet ... 1° E. 
of Loeality V5858 (fig. 2). The outline of the main quarry at V6213 
as well as the positions of other pits and measured sections is shown 


in fig. 4. 


Sketch map of pits ond measured 
sections at V62I3 


Shore line 
of — V62/3 


Lake Ngapakaldi ~~ _ QUARRY 


Line of Section 5 


Sectian 4 


Pit 2 


Section 3 


FIG, 4 
Diagram showing location of pits. measured sections and outline of main quarry at 
V-6213. 
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The lower part. of the Wipajiri Formation is composed of à basal 
conglomerate sequence (see measured section 5, Appendix A). The 
basal conglomerate is considerably coarser aud more heterogeneous 
than the pebble conglomerate snd apparently represents n more 
yonthful stage of erosion with greater competence and velocity of the 
stream, The first two imits are limited to the central part of the 
channel (see the block diagram, fig. 3) and are trumeated by the pebble 
conglomerate, Phe latter unit coutains the bulk of the Iutjimarpu 
fauna Phe E inealgiptis-beaviug shales of the upper, finely laminated 
portion of the formation have also yielded oceastonal turtle and fish 
remains iu association with lenses of white sand. 


Fortunately, the excavation represented by seetion 4 (fig. 4) is 
nearly perpeudieilar to that of section 5 so that the E of 
the channel may be readily seen (fig. 3). The trace of the deepest 
part of the ehainel trends about N. 26°, whieh may explain the 
north-easterly trend of the outerop pattern along the east shore of 
the lake. Figure 2 shows the northward element of the north-westerly 
dip of the Mtaduina Formation between V58o8 and V6213; fig. 2 and 
% show that the Wipagiri is channeled into the helt grey and dark 
grey elavstoneg ol the Etadunna Formation. The dip of the Etaduuna 
accounts for the fact that the Wipajiri Formation does not extend 
down to the fossiliferous green claystoue of the Etadunna Formation, 
even though V6313 is topographically lower than V5858. 


The Mampuwordn Sands at Lake Palakariina represent a later 
plase of fluvintile deposition in the Pirari Desert. This deposit. is 
composed ol relatively clean white sauds, light grey lentiewlac elay- 
stones, along with fragments of limestone derived trom the Mtaduina 
Formation and shows the following differences when compared with 
the Wipajiri Formation: 


Mampuwordu Sands 
[Lake Valunksrinns ] 

l. Main elastic vonstituent is quiurty etu, 
white to yellow, with naly Toe) eenterz ot 
limite stain. 

2, Clay ocenes mainly ns lenses, 

8. Derived elasts iuelude durierust pebbles 
Etadunna limestone Frajinenis, milky quartz 
pebbles. 


4. Crosshedding eanspienous. mund ehurae- 
feristic. 

o, Camimanty a gevpstue Iuyer nto busal 
cont net. 

6, On the whole, fine? grained, eener, 
hether sorted. 


Wipnjiri: Formation 
| Like Nunpaknldi] 
|. Main elustie eoustituent is quita sud, 
theo pa cakes, buc more uniformly covered 
hs limanili sinin. 


“Clay oes an nore persistent: beds, 


SS Derived elusts iuelude durientst pebbles, 
mresuber fragments ef cher, ist reed nies 
Pebbles aud cabbles, qreEisdunna sand 
shane pebbles, Etdunna claystone, samistane 
and enlenreous mudstone pebble x und vohblas, 


+. Crogshubting not evident, 


5. No gypsum layer at basel eunizet, 


6. On (he whole, coarser grained (in basal 
|), more leterogeneons, less well seriol, 
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The dirtier”, generally coarser, more heterogeneous character of 
ihe Wipagjiri Formation m contrast fo the Manipuwordin Sands may be 
explained by a difference in souree. The Wipajiri may also represent, 
at least in its imitial deposits, a time of sreater stream velocity and 
competence im a voinger stage of erosion dae to greater topographic 
elevation ol the source area associated with regional npliti. ** Regional 
nplitt is reflected in the change from dine grained clastic and chemical 
sediments of the Mtadmmia te the coarser flnviatile deposits of the 
Mampuweerdu Sands . . .“ CStirton, Tedford and Miller, 1961, p. 87). 
The contrast between the Etadunna and Wipajiri Formations affords 
d» same inference, Also, (he Btadunna is tilted at both Lakes 

Palankarinna apd Ng capakaldi, although to a greater degree at. the 
Fortier, “AL Lake | a the Btadunna Formatiou was folded 
into a broud syneline before the Mampuwordu Sands and horizontally 
bedded Tirnri Mornuttion were deposited. This lolding may have 
cori responded with movements aloni the Mesozoic-eurly Tertiary anti- 
elinal axis aa diitely to the southeast heenuse the formations over 
lying the Btadunna are poorly sorted. Huviatile deposits rich iu 
F'ragineutg m From a durierusted terrain" (Stirton, ''edford und 
Miller, 1961, p. 52). Such uu uplifted Mesozoic-early. Tertiary anti- 
elinal. axis E may have served as the source for the Wipajiri 
Vormation, im whieh case the terrain between the sonree uud site of 
deposition (V6213) wonld have heen of suffiient diversity to supply 
the durierast and chert fragments, large bematitie clasts, pre-Etadunna 
sandstone clists, and large Etadunna green elaystone, sandstone and 
euleaveons head clasts fonnd in the basal unit of the Wipajiri. 


Neswrly ell of the berger elste within this Wipujiei Poritiau ow le prac) to siarter 
W the nniedinle wren or eegions Farther onst or southedst. "Phe ense elastic portion of this 
Foriisdion is uade up buon Iure estrat by ronid edible do eehbilile sien] elasts of green cun] 
gres sumistoue and eluystone, und white (usually mottled yellow hy. seeondary liinonite) 
alec nmnidbstone derived Prom the anmiedigiely anderying Weidanin Porntivaan., The 
badk nt Drees elasta aro green snpelatoues and silty ar vlavo suiidlsienes whieh do not erop 
pug in ghe near vijniy and are relatively rere in ghe known poterope of ghe Etadunna 
Voruntian, Phrae pralinidy represent basin margin Fuetes of that Mention whieh was bring 
aebively stripped when the Wipngnmi wie beige lnid chow, Other irgillieeons Etulunna okisi 
enu lan pared Ge sohrees ni Lake Neapakablj or n the neat vicinils. 


Phe tied roark masta include s variety nf rocks most uf wldeh have been abeserved in anleropg 
i de nworieliual uplifts do des casi, These duele durierust £Frupgnents ird. Feuginente of 
Hibenehesd ndstone, The polished. gray duriernst pebbles. atten dhtee sided, se types 
enmrountered iu the PEtielundin Foeuation, sal may denot bern oberivert Cono thal Formaíion. 
The ieregulser showt vlests am} Burg Vercugiqeds fraginents hase nel been observest. in nny 
or The qresigashy deseribed Cuiiozoie deposits 10 the Viri Desi. 

"Phe rhode Tenet slagits iemilils bilities in that Chey sre dne. virile iron 
Web LOY Pegs rocks "hey inve à grumilnr dextore, with grains alom the size ot n 
peritia do Bue xnl "hie rellieers the dextre eb the parent sandstone leeds absent 
quurte paias nf simile «ize cee priserveil— Vies wets serm Fe de mee emppletely replaeed 
he imenike or tacit diu the paris of the ele whieh have Che pehllest eobr, The rgert 
Lease Clasts observe were oye 12 deles din masa dimein, bur fü average wild 
he anly den dinehes— "loire size halbsars thai des were chert) Prom ou nnocdive outorop of 
lippi sindestone either thon ene with i [istnd senerare They emniot huy. been 
Duas perte Fac scs Mies cate mille sath nl vet have retried ni rgb subreeudid hii pes 
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The only joenl outerop known. ko us in whieh similir iron-rieh. rocks ate found occurs 
1) wiles to the south-west song the nürth-eustern shore ot Lake Pantawolons. These deposits 
ire Terraginous mottled fine grinet quartz sandstones containing palees which see highly 
lF'ereuginized, This outerop. seems to be à part of the irregular surface upon whith the 
Kthdanna Formation: was deposited, Both Btadunna green eluystones and fluviatile annda 
refereed to the Katipiri Samla oceur in the owterop at Lake Puntawolona south of" the 
terruginizel veniant, bul (heir relation tò the latter is ohsenred hy drift sand. Other such 
remnants may oceur iu the vVieinily ol the Wipnjiri type seetion, now Imried. uniter later 
deposits ar exposed. im osalt pans nor. yet visited. 


The irregular, suhangular chart clasts riage in size from less than an inch to several 
eles in longest dimension, They all have a conspicuously fibrous üppenranee whieh was at 
fiat mistaken For the texture of fossil woud. When broken, they are. yellow brown, grey or 
blue-blnek. and nearly completely replaced by silicea, although they often show tha remnant 
Hous Fexture af their surfnees,— These rooks have not been eueountered. in onterop; thay 
may be à primary silica deposil, asa silieeong spring. deposit, or replieement. of limestone, 
There iv no resemblunee to the known cheri nodules in the Eitadunna dolomitie limestone nor 
Ho those siliceous rocks show any triee of venant enlenreous material, 


Most of the lithostratigraphie evidence merely indientes that the 
lower limit to the age of the Wipajiri Formation is post-Etadunna, as 
ts that of the Mampuwordu Sands. Sinee outerops of the Mampiuwordu 
Sands oeeur some 35 miles south of those of the Wipajiri, the relative 
ages of these formations cannol be determined by physical stratigraphy, 
At Lake Palankarinna, the Mampuwordu Sands are overlain by the 
horizontal ved argillaceous sandstones and arenaceous claystones of 
the Tirari Formation. These horizontal deposits also occur at Lake 
Neapakaldi but, unfortunately, not in conjunction with the Wipajiri 
Formation, They are exposed near tlie top of the bluffs on the western 
side of Lake Ngapakalli where they appear to directly overlie the 
Eladunna Formation (Stirton, Tedford and Miller, 1961, p. 57; note, 
the words **eovered interval" should appear hetween wnits 2 and 4 of 
this section), The Wipajiri is covered only by Quaternary or Sub- 
Recont sand dunes so that its upper limit is not closely delermmuable 
by stratigraphic means. The geologie evidence indicates 5 post 
Etadunna age for the Wipsjiri Formation, Preliminary studies on 
the elements of the Kutjamarpu fawna corroborate this conclusion and 
further suggest that the Wipajiri is much older than the Mampuwordn 
Sands. 

KUTJAMARPU FAUNA 

The type locality of the Kutjamarpu fauna is UCMP Locality 
V6213, 1,835 feet N. 1" B, of UCMP Locality Vo858 on the east shore 
of Lake Ngapakaldi, South Australia. (fig. 1 und 2), The vertebrate 
fossils occur in the basal clastie portion of the Wipajiri Formation 
(units 3 and 5 of section 5; Appendix) where they are found ag 
disarticulated skeletal elements. Spines of teleost fish are by far (he 
most abundant, but mammal bones, jaws and teeth are common. The 
jumbled, disartienlated nature of the fossil remains is consistent with 
the atream-channel charactor of the deposit, In view of the relatively 
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high competence aud velocity ot the stream snggested by the size range 
aud angularity of the clastic particles, the unabraded nature of the 
fossil remains indicates that they were derived from the immediately 
surronnding area rather than being brought in from far away. The 


FIG. 5 


Drawing of Fucalyptus leaf impression from the upper dark shale portion of the Wipajiri 
Formation at V-6213. One-half natural size. 


leaf-bearing shales produced a few complete turtle carapaces nud 
plastra and fish skeletons, and a partially eomplete lower leg and 
foot of an emu-like ground bird. These deposits contained the only 
associated skeletal elements. 


The following preliminary tannal list will give an idea of the 
coutent of the Kutjamarpu fauna. Beeanse of the preliminary nature 
of the present study, only a possible monotreme, a new wombat and 
a new koala will be deserihed now. The diprotodontid, Neohelos 
lirarensis, has been. deseribed by one of us in another publication 
(Stirton, 1967b). The following Kutjamarpu vertebrates will he 
deseribed at a later date:—Teleostei, parts of skeletons with bones in 
place, spines; Dipnoi, teeth; Chelonia, three carapaces, plastrons aud 
foot bones; Squamata, mandible; Crocodilia, part of cranium, teeth, 
vertebrae, dermal scutes; Casnriiformes, part of pelvis, leg and foot 
bones: Dasynridae, right mandible; Permelidae, npper and lower 
molars, and parts of mandibles; Phalangeridae (trichosurine and 
pseudoeheirine), upper molars and mandibles; Potoroinae, maxilla, 
upper molars, mandibles, incisors, upper molars, lower molars, 
foot bones. 


Class MAMMALIA 

Subclass PROTOTHERIA 
We have followed the praetiee of Simpson (1945, 1959, 1960) in 
retaining the Prototheria in the Class Mammaha, We agree, however, 
with the principle advocated by Huxley (1958) that any given category 
of elassifieation should include the form, if known, which is ancestral 
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to the other taxa of that category. We thus believe that classifications 
should be Tormnlated in the vertieal, or clade, sense in so far as 
is possible. 

Often, however, fossils are so poorly represented or preserved that 
the generic, familial or even infraordinal ancestor of a particular 
‘atevory cannot be determined. This is certainly trne of the mammal- 
ike gronps of the Mesozoic. There is promise that the ancestral 
relationships of most of these groups will he clarified with future 
discoveries. Evidence from new discoveries, especially from the 
Rhacto-Liassic, when adequate, supports the conclusion that most of 
the Mesozole orders as well as the monotremes arose from different 
groups of mammal-like reptiles. 

lIt the class Mammalia ix to be restricted in scope we favour 
including therein the Theria and their Rhaeto-Liassiec ancestors. In 
the meantime it is preferable to maintain the status quo. 


Order ?Monotremaía 
Family Ektopodontidae, new family 
Family diagnosis: That for genns until other genera or species 
are found, 


FIG. 6 


Ektopodon serratus, u. gen, et. sp. Holotype. a occlusal, b labial, e posterior, d ventral 
views of SAM 113847, left upper molar. Pour times natural size, Note appression facette 
at posterior base of crown, Arrow indicates anterior tip of tooth. 
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Ektopodon* Stirton, Tedford and Woodburne, new genus 
(Wigs. 6, 7) 


b 


Genolypte species;  Eklapodon. serratus Stirton, Tedford and 
Woodbhurne, n. sp. 
, i 


FIG. T 


Ektopodon serratus, n. gen. et. spe Paratypes. a oeclusal, bo nnierior, e ventral view of 
UCMP 67172, left lower molar; d oeelusal, e anterior, Z tibial view af UCMP 671074, befi 
lower molar, Four times natural size, Note appression theette ar anterior base of erown, 
Arrow imdieates anterior surface of tooth, 


6 apon idd, strange; and aoras —bootli- 
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Generic diagnosis: Mammals with triangular upper and snb- 
quadrate lower teeth of lophodout construction. Lophs (ids) divided 
iuto nunerons ensps (ids). Basic construetion. of upper and lower 
teeth nearly identical. Largest cusp of upper teeth on lingual side 
of each loph, largest euspid of lower teeth on labial side of each lophich. 
Lophs (ids) strongly separated by narrow, deep, transverse valley, 
Labial and lingual occlusal outline coustrieted at transverse: valley. 
Roots of lower molars restricted to primary. (labial) side of lophids. 
Upper molars with a labial and lingual pair of roots with a possible 
additioual root under the anterior topl, Lingual pair of roots teud 
to be fused into a single strueture. 


KEktopodon serratus’ Stirton, Tedford and Woodburne, n. sp. 
Holotype: South Australian Museum, P13847; left upper molar. 
Paratypes: COMP 67173, unworn left lower molar; UCMP 67174, 
moderately worn left lower molar; UCMP 67176, well wort right lower 
molar, 

Specific diagnosis; That of genus until other species are deseribed, 

Type locally: UCMP Loc. V6213, 1,824 leet north of V5858, east 
shore of Lake Ngapakaldi, South Australia, 

Horizon; Wipajii Formation; pebble conglomerate, unit 3 of 
measured seetion 5 (Appendix), 

Ages INutjamarpu Fauna, middle "Pertiary; probably Miocene. 


Deseriplion—Upper molar: The tooth has been oriented as thongh 
i were a left npper molar (fig. 6) for reasons whieh will be developed 
below. Whether or uot this orientation ultimately proves to be 
correct, it nt least serves to [aeilitfate the present deseriplion. Thie 
length of the tooth, as measnred perpendienlar fo the flat posterior 
surface is 7.2. The greatest transverse width (8.2) was measured 
perpendienlar to the length. The tips of all roots were either abraded 
away or broken off, 

The ocelisal surface of the tooth is widely triangnlar im outline, 
With the apex of the triangle direeted anteriorly uie bm). XM, 
strap-shaped surface is present on the posterior side (ig, 6e). This 
Is Miterpreted as am appression Caeette cansed by wear against an 
adigeent tooth in the dental series, AA small flattened surface on the 
anterolahial side of the anterior toph suggests that another tooth was 
present in the inasillary anterior to SAM P1T8847. The small size and 
obliqne orientation of the fueette indicates that the posterior end of 
Hie tooth whieh caused it would have had u different shape from that 
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OF SAM PT4847, amd inay have been a premolar. Irrespective of which 
tooth SAM PT32847. actually represents, the enamel-covered crown 
eonsists of three parallel transverse lophs. The erown is supported 
by a labial and lingual pair of roots whose basic construction parallels 
that of the middle and posterior lophs, 


The transverse width af the anterior toph is 3.5. It has lonr 
ereseentieally arranged cusps with the secoud from the lingual side 
being the largest, Phe BHugualanost cusp slopes laterally against the 
second cusp. ‘Phese two cusps are separated laterally and across the 
erest of the loph by a wide groove; posteriorly the groove is much 
narrower. The (wo. labial ensps are smaller and more closely 
appressed, Their features are Inrgely obseuved by abrasion of their 
nuterior surfaces, 


The seeond toph is 13.0 wide und is composed of mne ensps, 
The posterior loph is 13.6 wide and has eight cnsps. The largest cusp 
on eaeh loph is found at the lingual tip ef the loph, In. oeclusal 
view, the lingnal surface of each lingnal eusp is strongly convex. 
The cusps of the middle and posterior loplis are elongate: itero- 
posteriorly, have a blunt, rouuded apex, and shod labially from base 
(o dip. The cusps diminish m size Inbially along eaeh loph to such 
nn extent that the last (wo are diffieult to separate. The anterior and 
posterior sides of the cusps slope toward the base of the toph at an 
angle of about 457, then plunge vertiently into the deep, but narrow, 
[rinsverse. groove which separates cach loph. The anterior. and 
posterior snrluces of the ensps in the first two lophs slope at about 
the same angle, Iu the posterior loph, the posterior side of the cusps 
is steeper than the anterior, A groove which slants laterally foward 
the apex is cut into the anterior and posterior sides of most of the 
cusps, These grooves separate an miterior and posterior pair of root- 
Hike ridges on fhe basal part of each enap. The grooves terminate just 
above the bottom of the transverse valley. The anterior faces ol the 
three small eusps at the labial end of the middle toph ave united into 
a smooth surface which is directed anterolingnally. The last two 
labial cusps of the posterior loph aso lack grooves, but the commissure 
between. the cusps is still visible. A flat, elongate, strap-shaped 
facette is developed on the posterior surface of the last loph (fig. 6e). 
This is similar to facettes on the anterior surface of the lower teeth 
(fig, 7h, 7d) and is interpreted as an appression facette caused hy wear 
hetween adjacent teeth, 

SAM P1847 has a pair ol labial and lingnal roots (fig, 6d). he 
lingual pair stant lingnally away from the tooth and are joined throngh- 
out their length hy an anteropasterior septum. The root-mass thus 
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formed tapers distally and is remmiseent of the single intermal root 
conmmonly found in the upper teeth of mammals. The labial root 
nader each loph (ig. Gh) diverges (rom its lingual counterpart. The 
iuitertor labial root is oriented anlerolingnally toward the anterior tip 
ol the tooth, but also sends off a thin transverse septum toward the 
hase of the anterior lingual root, Most of the root below the anterior 
loph is broken away, The conliguration of the remaining portion 
suggests that the anterior loph was supported by a single voat whose 
bise was connected to the labial root under the middle loph. The 
posterior labial root is oriented. transversely and is composed of a 
labial and lingual portion, These two parts are mainly swellings in 
the basie rootanass and ure broadly counected by a slightly thinner 
transverse segment of bone, The root structure this formed noderlies 
the Jabial two-thirds of the base ol the posterior loph, 


Lower molars: The lower molamform teeth are basically like the 
type speeinen with the exception that they have only two transverse 
lophs and ave Hius trapezoidal in outline, Mxcept for the short anterior 
loph of the upper molar, the nearly identicnl configuration of ihe 
upper aud lower teeth is striking, UCMP 67178 and UCMP 67174 are 
illustrated in fig. 7. These two teeth ave considered to be leli last 
lower molars becanse of the appression facettes of their anterior sides 
and because the greatest development of the roots ocenvs on the labial 
side of the teeth. The gest. enspid in each lophid also oeeurs on 
the Jabial side, 


The wmiteroposterion length of the teeth was measured perpendieular 
to the flat anterior Pace. The greatest transverse width was measured 
perpendicniar to the length. The height of the roots was taken as the 
distance perpendicular to a line drawn theongh the hase of the ensuiel. 
The measnrements for the various lower teeth are as follows: 
UCMP 67173: antevior length is 2.8, width is 7.2; height ol antevior 
root is RO. LUMP 67174; length is a8, width is 7.0: height of anterior 
root is 7,2; posterior root is 7.8. UCMP 67176: length: and width of 
this tooth are approximate beeause of its extreme stage of wear and 
a slight amount of displacement along a erack developed in the trans- 
verse Valley. Length is 5.8, width is 8.0; height of anterior rool, is 
7.4, posterior root is 7.5, 


In eaeh tooth there are cight enspids in the anterior lophiad amd 
six or seven in the posterior, UCMP 67170, a vieht last lower molar, 
ix foo word Tor an accurate count of ifs enspids to be made, Enough 
of the dental pattern remams, however, to indicate that tliis tooth had 
a similar configuration to the others. AN of the lower teeth described 


442 RECORDS OF THE S.A, MUSEUM 


seem fo come Trout the same position in the jaw. That UCMP 67176 
is from the opposite side of the jaw has already been pointed. out. 


In UCMP 67173, the grooves on the posterior face of the cuspids 
on the last lophid extend farther toward the apices than in the upper 
molir, On the anterior lophid of the lower molars, these grooves ttre 
mneh less developed than in the upper. The anterior and posterior 
sides of the cuspids slope toward the base at an angle of about 45", 
Although UCMP 67174 js in a later stage ol wear, the configuration 
of the enspids and grooves seem to agree with that in UCMP 67173. 
Both of these teeth show heaviest wear P the side which we have 
oriented as labial. This is also the side of the tooth on whieh the 
heaviest development of the roots occurs. 


Tn labial view, the main axes of the two roots are essentially 
parallel, althongh they curve slightly anteriorly (fig. Tf). dn anterior 
view (fig. 7b, e) it can be sceu that the tip of the anterior root is almost. 
direefly under the labial edge of the tooth whereas the greater lingual 
eurvature of the posterior root causes its fip lo tie tea more medial 
position, There seems to be no significant difference in the sizes of 
the two roots, 


The hasie plan of the lower teeth is a pair of transverse lophids 
which have been subdivided by a number of enspids. The orientation 
of the roots whieh support the lophids is also transverse (fig. Te). 
Like the upper tooth, the lower molars of Ektopodon ure transversely 
lophodont, although the coalesced lingual pair of roots in the upper 
molars may indicate that such lophodonty developed from a hasienlly 
triangular tooth. 


Afimities: The strneture of the teeth of Effopodon is not 
paralleled in any rodent known fo us, The geologie aud. paleozoo 
zseograpbie setting of the Australian continent indicates, therefore, 
that the ancestors of this unusual animal shonld be songht among the 
Monotremata, Marsupialia, primitive Placentalia, or even earlier 
groups, Based on the present study and those of Butler (1939), Green 
(1957), Patterson (1956) and Sinpson (1928, 19291 and b) the 
configuration of the wolars aud roots of various therian and non- 
therian groups may he summayized as follows :— 

Trityiudontidies Teeth not tribosplienies enses uresogiat in Dingicudinal rows: mare rows 

in upper teeth; upper ind. lower teeth busily sinnlarz either. four or ve. caos 


in upper berth, two ja lowers; tower roots lie direetly under (he emiwn of the tooth; 
posterior lawer root larger thao niderior. 


Vrieonotonta: Teeth not tribosphanie; enapa arranged in longitudinal rows; upper aud 


lower teeth basically similar; jus two equal roots in either upper or lower teeth; 
lower roots tio Mireetly under the erown of thr janth, 
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Moalitiinreukita: roth nat cebosphanie; enaps arranged in longitudimu raws, more rowa 
in upper teet; upper and lower teeth of basically similir roustrastion; upper nnd 
lower Iretli wilh two raots; jower roots lie directly under the tooth crawa; lower 
roots vurtible, generally equal in sive, 

Synimet talanta: Upper deerh trinngalar, lower teeth slightly so. eusps arranged in 
Irimngular. fashion: npper mid lower teeth relatively similar; two, possitdy three, 
roots in. npger teeth, (wo in lowers; lower roats Te diiectly under the tooth erown: 
posterior root birge in upper mid lower teeth. 


ldktepoadas:: Teeth uet deibosplienie; ispa nmsnzed i tramavevse opha; construction of 
Upper and dower malar crown nearly ileuties! ; upper molir with Cree (TFonr). roots, 
lowers with two; lower raots developed. qatinarily on hubial sade of tooth; lower roots 
essentially sume size, 


Oenitharhgnehis: Tooth degeuernte; generally an anteriir and posterior makiy separeterl 
by su trauseerse valley, upper tenth with prominent limzual cusp from. whieh one nr 
Iwo ridges puss transversely ta tne labin] side, dower teeth with prominent labial 
enap a eseh aneiety whith deu Ga he elungated mie se d rpmeverse eret; meper und 
lawer teeth basieslly similar; embryologieal studies suggest that rach moiety is 
supported by n triasvrree: ront, 


Pariduntu:— Upper peetli (ransversely veetungnlar; lowers dbongitudinnMy  reetunfulut; 
eusps husieally du longitudinal rass with xeeemdary Urgtisverges orientation; three routes 
in upper. (eetli, (wo. in dJowers; upper and lower teeth differeul: lover camy lie 
diretly onder the erawns lower rota isqual sized, 


Vontotheri:: Teeth triltosphonies eusps arranged in triangolsr Cirshieng upper sad lower 
toorh different; three roots im upper, twa ir lower teeth; lower roots lie divreetly iden 
thre evowins: posterior lower root. smaller thin nuterior. 


" 


Meke and Butheria: Teeth tribosphenie:; cusps crminged in teiangular fashions upper nud 
2 U * * ^ D 2l 
lower teeth dierent; three roots in upper, two in lower teeth; lower rotg He directly 
unley the erown; dower roots generalty equal i size, 


Tritvlodontids, triconadonts and mnltitubereulates possess denti- 
tions with low-crowned non-tribosphenie teeth in which the cusps are 
arranged im longitudinal rows, The upper and lower teeth of these 
forms are of basically similar construction, The fact that tritylodoutids 
have heen classed as reptiles (Romer, 1956) emphasizes the general 
similarity of the dentition of animals near Lhe veptile-nammal 
fransifion, Although appearing later in time than the others, the 
niltitnherculates retained this primitive type of dentition. The two- 
rooted condition of the upper and lower molars found in the 
trieonodonts persisted into the svinmetrodouts, although there is n 
possthility that the latter tended fo develop three-rooted upper teeth 
in the Cretaceous (Patterson, 1956, p. 11), 


The syminetrodonts, contemporaneous with the tritvlodontids and 
{ricanodonts, departed from the basie dental pattern by developimy 
teeth m whieh the cusps had a triangular orientation. heir upper 
und lower molars were, however, still hasieally similar, 


At first glance, the doeodont dentition seems to represent a rather 
radical departure l'ram the primitive mammalian type, A strongly 
transverse, vather than longitndinal, orientation is given to the teeth 
hy the development of transverse erests in the inolars, one m the 
uppers, two in the lowers. Upon closer. inspection (see Numpsan, 
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19208, pls. XVIII-XX) it is apparent, however, that docodout molars 
consist basieally of two lougitudinal rows of. eugpg with secondary 
eross-crests. The eross-erests descend From Gach side toward a median 
longitudinal valley; lophodonty is at best incipient. It is also apparent 
that the basie constrnetion of the upper and lower molars is similar. 
The addition of a median longitudinal emareination in the anterior and 
posterior end of the docedont lower molar world produce » eontigura- 
tion essentially like that of the upper. The development of three 
raots in the upper molars is a possible advance over the condition 
in trieonodonts and symmetrodonts, aad the ineipient transverse 
lophadonty is unique among Mesozoie mammals. 


The Pantotheria, Metatheria and Wotheria scem to he too advanced 
to be considered for the ancestry of Mhktopodon. The Mesozoic and 
early Cuinozoie members of these gronps. elearly have. tribosphenie 
inolars which do nol even remotely resemble thase ol EFtopodon.. Vt 
ix frut that some marsupials and placentals have developed. trans- 
versely lophodont dentitious, but not ones in which the upper teeth 
ave as similar im detail to the lowers or in whieh the anterior loph is 
so nearly identieal to the posterior, 


The most reasonable statement that ean be made concerning the 
ancestors of Eklopodom is that they are not presently knowin. The 
general degree of advancement shown by its dentition suggests that 
Nktopodon represents a pre-therian lineage, Although uo reptile has 
heen known to develop teeth like these, the possibility of basal relation. 
ships with the mammal-like reptiles cannot be detinitely excluded on 
present evidence, The development of three-rooted upper molars and 
the incipient transverse lophodenty found iu the Docodonta form a 
basis for interesting speenlations, but the long interval of time 
involved dictates that these remain mere speculations. 


Ancestry of the Monotremata: The origin sind phyletie position 
of these animals, so clearly mammalian in some respects and so 
obviously reptilian in others, has tong been a taxonomie problem. 
Tachyglossus is Unfortunately exeluded feoin this diseussion by its 
lack ol dentition. The transient molars of Ornithorhynchus have been 
most recently disenssed by Simpson (19205) and Green (1937). From 
fivnres and deseriptions in these two works it is clear that 
Ornithorhynchns teeth consist of an anterior and posterior moiety 
separated by a transverse valley, In the upper teeth there ix a labial 
and fmngual constriction at the transverse valey, Simpson (1929p) 
has provided a detailed Qeseription of. the Ornithorhynchus cheek 
teeth. 
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Simpson (ibid, p. 7) eonsidered that the teeth were basically 
composed of two transverse halves, each with a primary Bugnal upper 
wud lower Inbial ensp, and that the mumerons aceessory cusps had no 
particular significance other than indicating the degenerate nature of 
the teeth, After reviewing various possibilities Simpsou (ibida p. 14) 
eouelided: that the teeth of Oruithorhyuchus were probably not 
derivable from any known mammalian type, that the ouly even 
remotely possible exception to this might be the triconedunts. A 
similiur conclusion was renched by Green (1987, p. 404) except that 
he Tavonrs the Haramiyiduae (Microcleptidae) as a possible ancestor. 
It is Interesting to note that a suflicient innber of longitudinal and 
transverse elements. are present in doeodont molirs to form the 
sirmetiiral basis for the teeth of both Ebfopodon and Ornithorhynehus. 


KMhtopedon and Ornithorhynchus both have a simple lophodont 
dentition in whieh the largest ensp is located on the linenal side of 
each upper loph, the labial side ol cach lower lophid. Embryologie 
shies suggest that if any orientation of the roots in Ornithorhynchus 
em be sad to be preferred, it is transverse (Green, 1937, fip. 14). 
There is also a random. proli'erition of secondary roots due to the 
degenerate nature of the teeth, The eondition of the lower roots in 
Kitopodon, im which the Fang is vestrieted io the labial or primary 
side of the tooth, may be attributed to the possibility that the dentition 
OF this animal was becoming degenerate, The nearly random prolifera- 
tion of euxpules in the teeth of Ornithorhynchus may indicate that the 
teeth had degenerated From a dentition in whieh enspules were present, 
but i n more regulated. configuration. Sarh a eoufiguration could 
have resembled the trausverse proliferation of euspnles seen 1n 
Khetopodon, 


In smminary, the imolavifom teeth of both Bktopodon and 
Ornithorhynchus have a simple, bilophate strueture which is not closely 
approached in any other group of mammals. The teeth of Fktopadon 
represent a structural pattern from whieh the degenerate dentition nf 
Orndhorhyuchus could be derived. 1n view of the rather limited data 
now available it is possihle that Mhtopodan and Ornithorhynchus are 
inemhers of separate, collateral, lineages and are not related 
ovthogenctically, Tt Ektopodon is à monotreme it is the first Tertiary 
record of the order and points to the long expeeted but unrecorded 
diversity of the group. The level of structural development of the 
dentition in Ektopodos and Ornithorhynchus is reminiscent, of. that 
found in the Docadonta and sugeests that the Monotremata originated 
from non-therian rather than therian mammals, 
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Subclass THERIA 
Infraclass Metatheria 


Order Marsupialia 
Phascolarctidae 


Litokoala" Stirton, Tedford and Woodburne, n. gen. 
(Fig. 8) 

Genotypic species; Litokoala ka jemarpenusis n. sp. 

Generic diagnosis: Mt: smaller and labial outline more convex 
than in Phascolarctos, length and width 5.7; space between metacone 
and hypocone greater than between paracone and protocone, small 
anterolingnal and posterolingual crests ascendimg from apices of 
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FIG. 8 
Labinl and occlusal view of RM! of Litokoata kutjamarpensis, SAM P13842, Kutjamarpu 
faunn, Approximately two-thirds natural size, 


9 mros und Koala, to cmphasize the relatively simple ocelusal pattern of the holotype in 
comparison with Perikeala and Phascolaretos, 
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paracone amd metacone; labial cingulum nof extended across hase of 
melacone; posterior spur of protecomile directed posterolingually 
foward transverse valley where it fades out in posterior. part of wide 
longitudinal valley between paracone and metacone; low crest coun- 
tinuous from anterolabial corner of protoconule along anterior base 
of paracone to labial cingulum; eresceutie mefaconule present; enamel 
surfaces moderately crenulate between anterior spurs of metaeonule. 
and cu posterior base of paracone: elsewhere in longitudinal and 
trunsverse valleys enamel surface smooth. 


Litokoala kutjamarpensis" Stirton, Tedford and Woodburne, n. sp. 


a 


Holotype: South Australian Musenm, F13845; right upper first 
molar in carly stage of wear. We lave identified this tooth as M! on 
the basis of the following Teatures which are similar to that. tooth 
in Phiascolurelos, Creseentie anterior cingulum; anterior enguluim 
eontinnous with protoloph lingually, widely separating paracone from 
anterior edge of tooth; metaeone slightly higher than paracone, and 
hypavone higher than profocone; cingubun continous aeross labial 
hase of metaeone; ereseentie stylar structure af anterior base of 
prolocone which forms small poeket in that aren, 


Specific diagnosis: That of genug until other species ire deseribed. 


Type locality: UCMP Loc, V6213, 1,835 leet N. 405, of VARSA, 
east shore of Lake Neapakaldi, South Austin. 


Formations Wipajirt Formation: pebble conglomerate, iit 53 ol 
measured section 5 (Appendix). 


Age: Wutjimarpn Fauna, middle Tertiary; probably Miocene. 


Descriplim : The Kutjamarpu tooth is smaller than in Phaseo- 
lapelas: its greatest length aud width is 5.7. The four principal eusps 
are prominent and pyramidal in onlline. Although the protocone is 
more worn it seems clearly to bave been lower than the hypocone!?, 
The relative heights of these cusps also prevail in M! of Phascolarefos ; 
however in the living koala the ensps are equal in height or nearly so 
an M7, bnt the reverse is trae oi M* and. M! where the paracone and 
protocone are lngher than the metneone and hypoeone. Iu the 
Kotjamarpu M? the distanee between the metacone mud hypoeone is 
greater than between the paraeoue and profoeone; the reverse is (rue 


"dan rel'erenee Qn tee neeurreiueee ol The pee oan the Wad jiuranepus Fans 

t0 Hyporone is used here auly jo a topographie eonnolbuting, Uomoligy will eusps in n 
sutlar position on upper uobis o? some placent mionnals is nol imphed, tu ninth 
gets Pram rhe. Wotjamisepo fana (e evidence seems eleger (hat tlie enspi questium js 
develuqusl Trou (he posterior wing of the pretoeores, eatlier tei Prop a vingulnn W us n 
Twining of Phe protorotes ia ls oveurred in ust placental ranminads, 
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throughout the tooth row in Phascolarctos, and probably Perikodla. 
The trigngular labial surfaces of the paracone and metacone in 
P1S845 slope gently to the apices of the cusps. 

Other distinetive characters in the Wutjamoarya M! mdicating 
puascolaretid atfinities are seen in the anterolingual aud posterolimgual 
eresis ascending from the apices of the paracone and the metaeone, 
In Phascolaretós only the posterolingnal crest of the paracone is 
present, These cresis do uot ocenr in &efioinobales or Psendocheirus. 

The pattems of attrition on the molars is apparently the same in 
both Litekoula and Phascolarctos in that the anterior and posterior 
edges of ihe paraselene and inetaselene contribute equally to the 
shearing funetion of the tooth. In. Pseudocheirus and Sehoinobales 
most of the shearing is done by the posterior erests of those selenes, 

The labial onthne of the Kotjamavrpu tooth, in direct. occlusal 
View, is somewhat more couvex than in M! of Phascolarclos, The 
sloping labial surface opposite the paracone ts narrower and more 
eonenve anteroposteriorly than the surface opposite the metucone, 
Furthermore the base of (he. paraeonal surface is crossed by a 
eingulum, whereas that of the metacone is unobstrueted. Phascelarclos 
differs in having a cingulum across the base of each of these surfaees 
m M. In Pseudocheirus nnd Schoimobales the emgulum on the para- 
eonal surface is incomplete because a groove passes from the middle 
of the surfaee to the base of the tooth, "Plus metaconal surface of 
those genera also differs in that a erest aseends posterodorsally from 
mesotyle H so that the surface is unobstructed only at its posterolabial 
eorner, 

The stylar cusps in Lilokoula ave not as prominent as in Phaseco- 
larelos and can he seen best hy fheir triangular outline from the 
labial side, The parastyle, as in Phascolarclos, ig Far hack from the 
avterolabial eorner of the tooth and is eonneeted to the paracone by 
the anterior wing of the paraselene. In. M! of both Pseudocheirus 
and Sehomobales the parastyle is at the extreme anterolabial comer 
of the tooth and is separated from the base of the paracone by a 
deep cleft, 

In Litokoala, the stylar cusps deerease slightly bnt progressively 
from the parastyle to the metastyle, whereas in Phascolarctos the 
height of the styles on M' in deseending order are mesostvle TI, 
mesostyle l, parastyle and metustyle. 

The protoconule is separated from the protoloph in Lilokoala 
and occurs at the anterolingual base of the paracone. The posterior 
spur of the protoconule is directed posterolingually toward the trans- 
verse valley where it fades out in the posterior part of the wide 
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longitndival valley between the paraeone and metaeone, ln 
Schotnabates und Pseudoeheirus the spur is relatively longer, crescentic, 
and is connected to the posterolingual base of the paracone. Phasco- 
lavclos also differs trom the Kutjunarpu tooth in having a short 
erescentic spur that connects to the anterolingual base of the paracone. 
A low erest ig continuous trom the anterolabial corner of the proto- 
eomile along The antevior base of the paracone to the labial eingulum. 
Phis stimeture is not seen im the koalas we have for comparison, Iu 
M of Pseudocheirus the proteeonule is connected directly to the para- 
atvle, whereas in Sehomobales it first joins the aiterior eimgulur 
extension of the protaloph which continues on to the parastyle. The 
simrfaee of the protoconnle in the Kutjomarpn tooth is smooth whereas 
ii Phascolarelos ridgvelets and grooves. belween (hem give u rather 
boldly erennlate effeet lo the conule. A low bat distinet ridgelet 
extends posteriorly from the protoloph m the lingna side of the 
longitudinal valley. 


A siruetirre identified by us as à model metaeonnle oceurs as a 
very low ereseeutic crest medial to the lingual base of fhe inefacone, 
Ms posterior spur extends baek into the valley between the metacoue 
and the hypocone bnt is closer to the metacoue. This strneture is not 
present in Plhaseolarelos or in the M? of Perikoala, Anteriorly the 
nietaconule in the INutjamarpn speenmen divides into two spnrs. One 
extends anterolabially into the transverse valley between the metacone 
amd paragone, but does not reach as far hubially as in Schotmobates or 
Psendocheirus, he other spur is directed anterolingually nnd os 
separated from the junction of the metaloph evrest of the proteeane 
and the anteralabial eresl of the hypocoue by a narrow groove. In 
Litokoala (here is a short transverse ridgelet comectine the meta- 
eonule with the anterolibial evest of the hypoeone, The enamel surface 
between the antemor spurs of the metaconnle, ou the labial surfuee of 
the jiniction and on the posterior basal stuface of the paracone, is 
erenulate; hut elsewhere in the longitudinal valley hetween the ain 
qusps, the euamel surface is smooth, his is in marked eontrast to 
Phascolarclos and Perikoala in whieh the longitudinal valley is deeply 
crennlate., 


The protocone and the hypoeone are 11meh more widely voonded 
io the Kautjamarpn tooth than in Perikoalu and Phascolarctos, 
consequently the anterior and posterior wings ol those sclenes do not 
stand out. as sharply in relief in Llokoala, Another phaseolaretid 
character is Hie comection of the metalaph erest of the protocone and 
the anterolabial crest of the hypoeone. This closes the trnusverse 
‘alley area lingualhy well im from the inner edge of the teeth, In 
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Schoinobates amd Pseudocheirus the posterior of these crests bypasses 
the anterolabial crest of the hypocone. A rather bulbous cusplike 
structure oeeurs at the anterolingnal base of the hypocone, 1t connects 
across to the base of the pretocone forming a pocket between it and 
the crest formed by the junction of the metaloph erest of the protoeone 
aud the anterolabial crest of the hypocone. ‘The cusplike structure is 
subdued in Phascolarctos, aud its connection across to the protocone 
is more cingulumlike, is longer and fades out at the lingual base of 
the protoeone. These features are even more subdued in Pseudocheirus 
and Schomobates. Both Litokoala and Phascolaretos have a short 
stvlur structure at the anterolingual base of the protocone. It, how- 
ever, is more creseentic and forms a deeper pocket in the fossil. In 


WIG. 9 


Labial view uf right maxillary fragment of Perikoala palankarinnica, UCMP 44843, 
Approximately two-thirds antural size. 
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Phascolarctos this feature diminishes progressively from M! to M* 
It is not present in Pseudacheirus ov Schoinobates, and is apparently 
absent in. Perikoala. 

Paratype of Perikoala paluukaviuuica: The paratype of Perthoala 
palankarionca trom the Etadunna. Formation is a right maxillary 
fragment (UCMP 45343) with a partial alveolus of ps, roots of M', 
M? with the crown partly preserved and an alveolus of M* (ties. 9, 10). 


RIG. 10 


Ovelisi]. view. or visht inaxillure fragment of. Merikoala palaukariniiee, COMP 45343. 
ANpproxinstely two-thirds natural size. 


Nearly all ot the body of M? is present, only the lingual eap is absent 
from the paracone and the posterolingual face of the metacone, The 
unobstructed labial surface of the metacone and the absence of the 
metaeonule agree with the M? ot Phascolarctos. Although most of the 
lingual base of the paracone is missing, there is no suggestion on the 
remaining portion that an anterolingual siylar ensp was present, 
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This suggests further agreement with M? olf Phascolarelos as compared 
with M', The leugth aud width of the tooth are both approximately 5.9, 


Mhe tooth is essentinlly unworn as Far as ean be seen, which may 
fo some extent acconul for the profusely crenulate nature of the evown 
enamel The enamel appears to have been smooth on the lingual 
surfaces of the hypocone und protoeone, sud is smooth on the labial 
surface of the imetaeone; but on the labial surfaces of the protocone 
aud hypocone and the anterior surface of the metycone and adjacent 
areas, the eamel is strongly erenulated. The  distribntion and 
intensity of ereunlation. equals that of comparably worn specimens 
of the konka and is thus different to the condition iu. Litokoalu, 


In Fálukoula and in Phascolarctos, a ridgelet extends posteriorly 
rom the protoloph in the lingual side of the longitudinal "ley. Vat 
Perikoala, the function of a raised slrncture m this area of the tooth 
is maintained by a series of transverse ridgelets directed labially From 
the protocone and protoloph, Bach of these ridgelets terminates 
abruptly at the axis of the longitudinal valley in a small, raised connle. 
A line conneeting the apices of these terminal connles passes 
posteriorly Trom the protoloph in s similar orientation and position 
ux does the protocondle vidgelet in the Kutjamarpu tooth and in 
Phoseolaretos, In RM! and LM* and LM’ of two. specimens of 
(cinereus at land, the configuration. seen in. Perikoala is present; 
whereas in the other molars of those two specimens, us well as all The 
molars of two other Recent specimens, a vidgelet is present, his 
snevests that the eondilion in Perikoala isa variation upon a l'unetional 
plan, and may also indiente that the fametion is as Important as the 
means by which if is achieved. ‘Che lack of this cidgelet in Perikoala 
in contrast to the condition in the other animals does uot necessarily 
remoye Peritkoala Vrom the diveet ancestry of Phascolarctos. 


The labial border of the tooth as seen in ocehliisal view is oblique 
anterolabially, which suggests thal the transverse diameter across the 
anterior half of the tooth was greater (liam that across the posterior 
halt. This agrees with the condition in M* of Plascolaretos and 
differs from Lifokosla in whieh the transverse diameter across the 
respective parts of the tooth is essentinlly the same, This may be due 
to the fact that the Kutjamarpu tooth is M'. M! in Phascolaretos is 
more nearly equidimeusiona] transversely across the anterior and 
posterior halves than M7. 


Tn Perikoala and Phascolarctos, a metaconule is not present as a 
distinet eusp, the enamel being highly erennlate in that aren, Ou the 
wher hand, the presence of a distinet metaconnle in Litokoala is in 
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direer contrast to this mul it may represent a primitive l'eatnre whieh 
has been retained Trom an earlier level of org ganization. 

The metaloph in Perikoala eurves smoothly from ihe. protocone 
posterolahially to meei the anterolabtal crest of the hypocone, This 
is more typical of M? than Mt of Phascolarctas im which the posterior 
arm ds directed posterolabially and then turns abeuptly labially bel'ore 
joining the arm from the uretaconnle, 

Mxcept Cor its smaller size those parts of the tooth whieh ean be 
compared in Pertkodla agree with MË? of Phascolarctos, The ouly 
significant similavitv to Lifehoala is size but ihe more complex enamel 
evenulations ami the absence of the metaconule tend to preclude close 
afinity between Perikoala and the Intjamarpu form, although both 
may have h: ul some pre-Ngapakaldi common ancestor. 

In veutral view, the anterior root of the zygoma in Perikoala Wes 
diveetly above M7, its anterior surfaee slopes smoothly ou io the 
maxillary above M? and its posterior face is coneave posteriorly, Ip 
lateral view, the labial edge of the anterior face is directed antero- 
dorsally, not vertically as in Phascolarctos, he root of the zygoma 
is essentially symtuetrical in lateral view m that the interior. and 
posterior snrfaces slope equally toward each other and meet ventrally 
80 that a sagittal section through the root would he triangular, with 
the apex ventral In Phascolarelos, the anterior surface is vertical 
while the posterior surface slopes an(erovenirally, Thus, a sagittal 
section through the root would be asyunnetrieal with the apex ol the 
triangle shifted anteriorly, Phascolaretos possesses a ventral hoss at 
this apex whieh is oriented anterolingually in veniral view, is thiekest 
medially and tapers laterally and poster odorsally along the lateral 
surlace of the areh, The zygonin iun Phascolaretos oeeuples the 
maxillary from above the midpoint of M' to the rear oT. M7, its anterior 
face possesses a strong antorbital fossa below the infraorhital foramen. 


As compared to that of Phascolarctos, the anterior root of the 
2ygomatie aveh in Perikeala is smaller both longitudinally and trans- 
versely, las uo ventral boss, is more symmetrical in the sagittal plano, 
apparently lacks a concave antorbital lossa below the imfraorhitnl 
foramen, and the anterior fuee slopes auterodorsally in lateral view 
rather than being vertical, AM of these characters point to the more 
primitive natuve of Perikoala, and may be related functionally to 
the wusseler being less well developed in Perikoala as compared with 
Phascolarctoas, 


Remarks: As discussed by Stieton (1957), the lower dentition of 
Perikoala ix more primitive than Phascolaretos, and a similar state- 
meuf ean he made concermng the fragmentary upper tooth deserilied 
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above. It seems clear, however, that Z'erikoala and Phascolarctos are 
more closely allied than either is to Litokoala. The latter apparently 
represents a persistently primitive side brauch which diverged, at 
some point iu the carly Tertiary, from the lineage leading toward 
Phascolarclos. On the other hand the basie similarity of Phascolarctas, 
Perikoala and the Kutjuuarpu form shows that these animals repre- 
sent a major phyletie branch, possibly within the Phalangeroide: 
excluding Pseudocheirus and Schoinobates. At the present time, the 
most reasonable taxonomic assignment of the latter two genera seems 
to he with the Phalangeridae. 


TABLE OF MEASUREMENTS 


Phagcolarctos cinereus Litokoula  Perikoala 
UCMP UCMP UCMP ECAT SAM l'UMP 
Lenpgths 11665 58801 38800 Y22914 113845 45444 
RAS. CT uu. c 7.0 wA 7.8 Dal 
TOND Td TN 7.9 
J Y 8.0 7.6 5.9* 
INSP oe etna, iene p CO ren ms 7.9 
Widths 
DUNIMLO oa ard Ss eee 7.8 TA 7.8 PT 
(UN eee rS e SES 1.8 Wels TA 
RRES RE sl ud 7.9 7.9 Tes 2.0* 
DME S un uie Caen ee TS 8.0) 7.9 


* Approximate. 


Vombatidae 
Rhizophascolonus" Stirton, Tedford and Woodburne, n. gen. 
prs T) 


Genotypic species: Rhizophascolonus craweroftt Stirton, Tedford 
and Woodhurne, 1. sp. 


Generie diagnosis: P®: bilobed; anterior Jobe round, enamel on 
lingual aud dabial sides; posterior lobe 3.8 wider transversely than long 
anteroposteriorly; enamel on rounded lingual side, absent on labial 
side; from edge ot enamel posteriorly ocelnsal outline curves obliquely 
anterolabially then around into labial inflection: shallow opposing 
lingua} and labial inflections; height of enamel about 16.1 above root 
ou lingual side, on anterolabial side 4.3: one small labial and two well 
developed lingual roots. 


Rhizophascolonus crowcrofti'? Stirton, Tedford and Woodburne, n. sp. 


Holotype; South Australian Mnsenm P13846, moderately worn 
left Ps: 


IL p£operearoyo.— cin reference to the rooted charaeter of the holotype in comparison with 
werth of Phascalesus. 


t2 Ju honour of Dr, W. P. Croweroft, Direetar of the South Australian Museum. 


STIRTON, TELFORD, anb WOODBURNE—TIRARI DESERT 455 
TERTIARY FAUNA 


Specific diagnosis: That of genus until other species ave described. 

Type locality: UCMP Loc. V6213, 1,835 feet north of V5858, east 
shore of Lake Ngapakaldi, South Australia. 

Horizon: Wipajiri Formation; pebble conglomerate, unit 3 of 
measured section 5 (Appendix). 

Age: Kutjamarpu fauna, middle Tertiary; probably Miocene. 

Description: This family is represented by a left upper P? that 
is clearly referable to a new genus. It differs markedly trom the living 
and Pleistocene wombats in having one small labial and two well 
developed lingual roots, and in the height of the crown. 


The crown is bilobed as emphasized by shallow labial and lingual 
inflections, The anterior lobe is essentially round; its transverse width 
is 7.5. The transverse dimension of the posterior lobe is 10.6, whereas 
anteroposteriorly it measures 6.8. Although the inner half of the 
posterior lobe is uniformly rounded, from near the posterior midline 
the outline curves obliquely anterolabially then around into the labial 
inflection. This part of the occlusal outline is accentuated by the 
absence of enamel on the side of the tooth in that area. Otherwise a 
1.0 layer of enamel starting at the labial infleetion extends around 
tlie anterior lobe into the lingual inflection where it is very thin, then 
continues around the liugual side of the posterior lobe to terminate on 
the posterior surface, 


FIG. 11 
Khizophascolonus croicerofti, n. gen. et. Sp. @ occlusal view, b posterior view, c lingual 
view of holotype, LP3, SAM P13846. Natural size. 


One of the most interesting features is a small, liplike, remnant 
of enamel that folds back from the anterior edge over a small part of 
the otherwise extensive exposure of dentine. The remaining enamel 
is slightly grooved at the midline with higher points on each side. 
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This bit of enamel therefore is suggestive of an enamel covering of 
the ocelusal surface at and near this level. If se, the height of erown 
of the tooth m a young animal was little if any higher than in the 
tooth at hand. 


The tooth is eurved labially and has the greatest exposure of 
enamel on the lingual surface. Below the auterior root ou the lingual 
side the enamel measures 11.8, and below the posterior root it is 16.1, 
whereas on the labial side of the anterior lobe the enamel height is 4.3. 


The lingual inflection widens froin about O.S at the edge of the 
occlusal snrfaee to 4.0 at the base of the enamel. This inflection is 
largely filled with coment which eoalesees with the dentine of the roots 
dorsally, The roots are partly abraded but their tapering outlines 
indicate that the louvest ene was not more thau 7.0 m length. 


Remarks: The distribution of the enamel and deutine im the 
oeclusal pattern, the labial enrvature and the apparent inetpient 
hypsodonty of its D? indieate that Rhizophascolowus is a wombat. 


The hilohed outline and the size of the premolar seems to reveal 
that Rhizophascolonus is more closely related to Phascolonus than to 
Ramsayia, Lasiorhinus ov Vombatus. The lobes of P? in Phascolanus 
are of different shape than in RAizophascolowus: there is no enamel 
on the labial side of the auterior lobe, and the tooth is extremely 
hypsodont and rootless. Ramsayia and Lasiorhinus differ from the 
other wombats in having P? with a triangular ocelusal outline and i 
lacking either a labial or lingnal infleetion, bnt. as in Phascolonus, 
enamel is ahseut on the labial side of the anterior lobe. In F'oibatats 
the occlusal outline is nearby triangular but there is an anterolingnal 
groove and the enamel eneircles the tooth. 


If Rhizophascolowus is aneestral to Phascolonus, the rate of 
evolution in liypsodonty is much like that whieh ocenrred in the 
development of the Pleistocene beaver Castoroides from Monosaulax, 
which lived during the Miocene, even though the increase in tooth size 
in the beaver lineage is much greater than in the wombats. 


Evidence from the P? of Rhizophascolonus seems to indicate that 
the Phascolonus linenge extended well back into the Miocene if onr 
correlations are reasonably correct, Therefore, the common ancestor 
for all of the known genera of wombats may have lived well back in 
the Oligocene. 
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B 


PNG 12 
A. View from like of UCMP loe, V-6213, type locality of Kutjamarpu fauna and 
Wipajiri Formation. Quarry is at edge of lake; tractor is stuuling on dune deposits. 
P. Closer view of Wipajirt Formation at V-6213 showing coarse dark basal elastie 
deposits overlain hy lighter, thinly bedded leaf-bearing shales. Dip of beds indicate chanuel 
configuration, Shovel is approximately horizontal. White Gin. ruler shows senle. 
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ENVIRONMENT 

As indicated in the ſaunal list the Kutjamarpu is one of the most 
diverse Tertiary vertebrate faunas yet mmeovered in Australia. The 
large number of forest dwelling types indicates that the stream in 
which the Wipajiri Formation was deposited passed through a wooded 
arca, This is consistent with the setting implied by the abundant 
impressions of Mucalyptus leaves tonnd in the upper portion of the 
formation. The riparian situation represented by the Wipajiri 
Formation and its contained fossils indicates the former presence of 
climates which were more hospitable than those whieh now obtain in 
this part of Australia, 


AGE OF THE KUTJAMARPU FAUNA 

The peramelids, phascolaretids and macropodids have their closest 
affinities with forms in the Ngapakaldi fanna. The wombat is more 
prinitive than any known Pleistocene or Recent member of the family. 
The aneestral position of Neohelos tirarensis to Kolopsis torus trom 
the late Miocene Aleoota fauna of the Northern Territory (Stirton, 
Woodburne, and Plane, 1967), strongly points to a Miocene age tor 
the Kutjamarpu fauna. On the present evidence, the best estimate 
of the age of the Kutjamarpn fauna is post-Ngapakaldi and pre- 
Aleoota, probably closer fo that of the Ngapakaldi fanna. The 
Wipajiri Formation was thus deposited alter the Etadunna Formation 
ond before the Mampiiwordu Sands. "Phe Wipajiri is the second oldest 
formation in the five-fold stratigraphie snecession of Tertiary rocks 
in the Tirari Desert and, as compared with the age assiguments given 
to the other faunas in the area, is probably Miocene m age. 


AD NN. 
APPENDIX A 
Messnred Seerion. | 

At UCMP Locality VANAS, North-east shore, Lake Ngapakaldi; type loeuity of Ngupalkalii 
fnunn, (See fig. 22 

Unit Deseription "l'hiekuess 
| Cupsiferars drift sand, urnugte MO) ca eS wa ky me Sin 
UNCONFORMUPY 

ETADIUNNA FORMATION 

2 (lagstom , dark grey: arenttecous particles sparsely n. 
distuibutedt thraughont, — ** Grensy ` appeauraue 
ou Freshly broken sortari tasal intraforna- 
tional breeeit. 

3 (C lugstene, Adlamitic, light grey, STOE SA Ug nin, 
ture on fresh sarius. basal dnrraferintinn 
eonglomertie o£ grem ehiystoue fragments, 

t Clagstone, grey green to green with sentlered fine Sin, + 
grained qnariz swul nnd silt. Fossil nianunnls 
at top. (UCMP Lawendity | V58oN), Ngepakaldi 
fanna. Base not exposed. 


alin -+ 


ETADUNNA FORMATION 
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Unit 
1 
UNCON FORMETY 


i} 


to 


TERTIARY FAUNA 


Mensnred Section. 2 


1,163’ N. S* W. of V5858 (see fig. 2) 


Deseriptiou 
Gypsiferous drift sand; orange rol... ss ee 


Claystone, dark grey; arenaccous particles sparsely 
distributed throughout. Freshly broken surface 
has ‘greasy? appearance. 

Claystonc, light grey, slight grevnish tinge; lacks 
Et rpeasy "? nppenrunee on frosh surface, 

Claystone, dark grey, as unit. 2, bat possibly 
slightly higher fraction of areuaccons particles. 
“Greasy? appearance on Tresh surface, Basal 
intraformational breccia Gin, thiek consisting of 
a lighter grey  elaystour matrix — euelosing 
angular to subrounded purtieles of light eal- 
careous mudsione (nnit 5) aud a dark grey 
cliystone, Thin (4in.) layer of gypsum variably 
separating units 4 and 5, 

Claystone,  ealeareous — (dolowmitie), light grey. 
e Greasy’? texture on fresh surface. Senttered 
ocenstoual particles of both lighter mudstone and 
dark brownish grey elaystone, Basal eontnet 
with underlying green viaystone (fossiliferous 
at V5858) iudieuted by intratormational con- 
glomerate of rounded to subrounded particles o£ 
pebble aud comrse sand sized fragments of the 
green elaystone. Total depth iot. reached, 


Measured Section 3 


459 


Thickness 
Jin. 4 


13in. 


4in. 


ain. 


12in. + 


02iu. 4 


In 24ft, long pit (Pit 1) tremling N. 4° E., whose N, end is 40^ S, 68° E. from ventre of main 
quarry (VG218) of Kutjamarpu fauna. See fig. 4. 


WIPAJIRI FORMATION 


ty 


Unit 
1 
UNCONFORMITY 


2 


e 


Deseription 
PRESEI ose 


Shale, dark grey, thinly laiuinated, with scattered 
Eypsuur ervstals. Leaf remains. Sft, to worth 
the bed thickens to 30in. Lenses of well sorted 
angular white sand grains are interbedded in 
lower part in ussociutiou with turtle remains, 
(Corresponds with unit 2, section 5.) 

Claystonc, dark green, witht ferruginous. purtings; 
seifterel gypsum fragments, clay pebbles und 
rounded duricrust fragments occur. throughout. 
Larger  eliystone pebbles found wear Dase 
(probably corresponds to unit 3, section 5). 

Claystone, light green, highly limonitie .. .. .. 

Pebble conglomerate, green claystone, light cul- 
eureous mudstone and light prey velaystoue clasts 
of Etadunna, formation in light grey claystone 
matris, Loval eeutres of Timonite stain apd 
gypsum erystals interspersed. Selenite near base, 
Main fossil concentration; mnumerous rreiuaius of 
fish, turtle, eroeodile and occasional mammals 
(jwobably corresponds to part of unit 3, 
section D). 


Thickness 
30iu. 


Diu. 


12in. 


liu. 
5in. 
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UNCONFORMITY 
ETADUNNA FORMATION 


6 Claystone to siltstone, light grey; ‘greasy’? when 2 t0 Gin, 
wet (probably corresponds to unit 2, section 4). 
Clayston^, limonite stained .. .. MUERE liu. 
8 Claystonc, enlearcous, dark grey. Base nof reveled. Gin, 4- 


(Probably corresponds to unit 3, section 4.) 


66in. + 
Measured Section 4 
North end of pit 2, 14' 8. 29° W. of contre of V6R213. Sec. fig. 4 
Unit Deseription Thickness 
WIPAJIRI FORMATION 
1 Sandstone, browu, lerruginous, with greon elay- Zin. 


stone and Timonitie pebbles: gypsum partings. 
Thiekens to north-esst Ceorresponds to unit 3, 
section 5), 


UNCONFORMITY 
ETADUNNA FORMATION 


2 Claystone, hght grey, with scattered fine sand-  24in, 
sized urenaceous particles, This apparently eom- 
hines units 2 and 3 of section 2. 


3 Claystone, dark grey, with basal inirüformationa] 20in. 
breveia consisting of angular to subrounded 
frngments of Ught caleareous mudstone and 
darker brown elaystone in matrix dark grev 
claystone. 


4 Claystone, light grey, caleareous (dolomitis); — 24in. 
green intrnformational brececia at base. 

5 Claystons, green. Same ns fossiliferous nnit at 4in. 
V385. Base not exposed, 


74in. 


Measured. Section 5 


Along line a-b (fig. 4) in main quarry of Kutjamarpu fauna (V6213) 1,835ft. N. 1° E. of 
type loeality of Ngapakaldi fauna (V5S58\. See fim. 4 nud fig. 12, A. 


Unit Deseription Thickuess 
1 Dune saad .. AUS s pun BS ose EA cee öin. 
UNCONFORMITY 
WIPAJIRI FORMATION 

a Shale, dark grey, finely laminated, containing plant Slin, 
remains.  Limonitie stain at base, Occasional 
nrenneeous purtings with Lmonite stain, and 
lenses of fine sund with green clay balls or 
arenaecous green clay associated with turtle 
remains. 

a 


Pebble conglomerate, rounded green, occasionally Tin. 
blue, elaystone clasts, with scattered ferruginous 
sundstone clasts (smaller size than in unit 5), 
rounded duricrust fragments, irregular siliceous 
clasts. Upper 2in. ferruginized. Main verte- 
brate fossil horizon of Rutjamarpu fauna. 
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4 Cliystone, blue, with seattered large green elay- Sin, 
stone elasts and Timonite eonerelions and pebble- 
sie] green und brown elaystoue clasts. Cou— 
tains impressions of nuiowd peleeypods and 
vertebrate remains. 


5 Conglomerate, pebble to houlder sized clasts, Ain, 
uminly rounded green sandstone, eliystone and 
subronnded red ferrnginons sandstone frag- 
mints in à Pmonite eoated sand matrix. More 
nngular light to dark grey tluystone  elasts 
derived from underlying Etadunna formation. 
Seuttersd rounded duricrust clasts and ingular 
fragmeuts of chert. Conspicuous large turtle 
fragments usually standing on elge. Contains 
fish, reptile and imanmial remains. 

UNCONFORMLTY 
ETADUNNA FORMATION 


(> 


6 Claystone, light grey, base uot reached 


Slin. 


BIBLIOGRAPIIY 
Butler, P, M., 1539; The teeth. of the Jurassic mammals. Pror. Zool, Soe. Lond., B. 109: 
329-3560, 12 figs. 
Green, H. E. TL H. 1937: The development sud morphology of the teeth of Ornithorhynehus. 
Phil. Trans, Roy. Soe. Lond., B. biol. ser, 228: 367-420, l4 figs. 18 pls. 


Johns, R. K. and Ludbrook, N. !l. 1963: Investigation of Lake Eyre, Geol Surv. $S. 
Australia, report of invest, uo, 24; 1-104, 17 figs. 


Patterson, B., 1956: Karly ‘Cretaceous annimals and the evolution of mammalian molar teeth. 
Fehlinna: Geol, 13, 1: 1-105, 17 figs, 


Komen, A, 8, 1956: The Osteology of the Reptiles. Chicago: Univ. Press. xxl + 772 pp, 
248 figs. 


Simpson, G. Gu 1928: A catalogue of the Mesozoie innnunnlin in the geological department 
ol the British Museum, London, British Museum (Nat. Hist.), x -+ 215 pp. 
12 pls. 


1929: America Mesozoie Miunnialia,— Men. Peabody Mns., 3, pt. 1, pp. bxv + 
171, 62 figs. 32 pls. 


— — Mb: The deutitiou of Oraltharhynehis as evidence of its affinities. Amir. Mns. 
Navii, no. 390: 1-15, 2 tgs. 


Stirton, K. A. 1953; Late Tertiary Marsupials from South Australia. Hee; S, Aust. Mus., 
ix, 8: 247-208, 11 figs. 
Josva: ‘Tertiary Marsnpials from Vietorin, Australia. Mem. Nat. Mus. Viet, 20: 
121-134, 6 figs. 


— ——— 1957b: A New Koala from the Pliocene Palankarinna Fauna of Sonth Australia. 
Ree, S. Aust. Miss xi, 1: 71-81, 2 tigs. 


—— —— porn: The Diprotodoutidae from the Neapakaldi fauua, South Australia. Bull, 
Bur. Min. Resonrees mo, 85. 


1967h: A diprotedontid from fhe Mione Kutjamarpu Gums, South Australia. 
Ibid. 


Stirton, R. A, Tedford, R. H., aud Woodburue, M. O., 1961: A new Tertiary fauna from the 
Tirari Desert, South Australia (Abstract), Geol. Sor, Amor, Spec. Pap. no, 82: 
251-282, 

Stirton, R, A. Woodbarme, M. O. and Pline, M. D., 1967. A phylogeny of the Tertiary 


Diprotodontidae wud its significance iu carrelation. Bull. Bur. Min. Hesourees 
uo, 32. 


462 RECORDS OF THE S.A. MUSEUM 


Dr, R. A, Stirton died suddeuly on June 14th, 1966 while this paper was iu press. 
This great loss is keenly felt for ''Stirt'" was a person of rare ability, enthusiasm and 
generosity und an inspiration to all who knew him. The inquiry into the history of the 
Australian mammals had been one of his major interests for over a deeade and it is largely 
through his stimulus that much of the present knowledge coneerning the Tertiary vertebrates 
of that continent has been brought to light. Our association with Dr. Stirton on these and 
other studies has been a thoroughly enjoyable and rewarding experience and it is our 
intention to earry on, as far as possible under the circumstances, the Australian projects 


he initiated. 
R. H. Teprorp and M, O. WOODBURNE, 


